2 found among staphylococci: all plasmid transfer seems to be mediated by bacterial viruses, that is by a process commonly known as transduction (Novick 1963) . In some ways this is more satisfactory than transfer by mating since the DNA being transferred between staphylococci is protected by the bacteriophage coat. However, it does mean that the range of organisms to which transfer can take place is limited by the infectious specificity of the phage that is doing the transduction and also by the presence of the necessary phage, and in practice this means that plasmid transfer in S. aureus only takes place between a restricted range of rather similar organisms. Certainly transfer outside the species has never been reported, again in distinction to the situation found among enteric bacteria.
Recently much attention has been directed to whether plasmid transfer between staphylococci occurs in the natural environment by transduction or whether this phenomenon is restricted to the laboratory. Lacey (1971a, b) has recently shown that isolation of pure virus is unnecessary for plasmid transfer in S. aureus. All that is necessary is to grow the relevant organisms together in mixed culture. Transfer of this type can be shown to occur on the surface of skin, so it does appear that gene transfer among staphylococci can occur under 'natural' conditions; and, moreover, an examination of the conditions under which the transfer occurs confirms that transduction is likely to be the means.
Much antibiotic resistance in S. aureus is therefore specified by genes carried by plasmids, but these elements differ in their properties quite sharply from the similar elements encountered among enteric bacteria even if the role they play in the protection of cells against antibiotics is very similar. Most enteropathogenic strains of E. coli of porcine origin produce K88 antigen, hmmolysin and enterotoxin; in some of them, these properties are controlled by transmissible plasmids. Because of this fact, organisms possessing different combinations of these plasmids can be obtained by conjugation (addition) and by the use of cytoplasmic poisons (subtraction). Cultures of such organisms were given by mouth to pigs (Smith & Linggood 1971b ) and bacteriological examinations performed on those pigs that developed diarrhoea and those that did not. The results indicated that K88 and enterotoxin production were importantly involved in the diarrhoea. The K88 antigen, probably on account of its adhesive properties, permitted organisms possessing it to proliferate in enormous numbers in the upper intestine of the pigs. The enterotoxin was principally responsible for the subsequent transfer of fluid from the body into the small intestine and the consequent severe diarrhoea. By plasmid transmission, a nonpathogenic E. coli strain was made enteropathogenic in that it caused diarrheea when given orally to conventionally reared piglets. The oral administration of cell-free preparations of cultures of E. coli K12 to which enterotoxin plasmids had been transmitted from porcine enteropathogenic strains and from a human enteropathogenic strain (Smith & Linggood 1971a ) gave rise to severe diarrhoea in baby rabbits (Smith 1972) .
No enteropathogenic function could be attributed to the hmmolysin plasmid. Strains of E. coli possessing this plasmid, however, were usually more lethal to mice when administered parenterally than were corresponding strains not possessing it. The reverse was true in the case of the K88 antigen. Organisms possessing it usually seemed to be at a disadvantage compared with K88ones; it was only in infections of the alimentary tract that possession of the K88 plasmid by the infecting E. coli organisms became of paramount importance.
The transfer factors that transmit the genetic determinants for enterotoxin production also transmit the determinants for antibiotic resistance, and although both kinds of determinants are not linked they are often transmitted together during conjugation (Smith & Linggood 1970) . Transmission of antibiotic resistance usually occurs more efficiently in vivo when certain antibiotics are present in the alimentary tract (Smith 1970) . These facts taken together provide another point against the widespread use of antibiotics because it might result in an increased incidence of bacteria possessing pathogenic plasmids in the environment of man and domestic animals. Chromosome preparations are stained with quinacrine mustard or quinacrine dihydrochloride, and examined under a high resolution fluorescence microscope. Besides the subtle banding patterns (Fig 1) , the human Y is intensely fluorescent (Zech 1969) . This can be seen as a 'Present address: Cytogenetics Unit, University of Liverpool, Liverpool L69 3BX bright spot in interphase cells from many sources (Pearson et al. 1970) and is useful in sexing cells. Other specific regions, e.g. centromere of Nos. 3 and 4 and short arm/satellite regions of the acrocentric chromosomes, may also show intense fluorescence.
Just under a year ago, several laboratories simultaneously found that banding patterns similar to those produced by quinacrine could be obtained using special Giemsa staining techniques (for review see Bobrow 1973). Similar results are obtained by treating chromosomes with proteolytic enzymes before staining (Dutrillaux et al. 1971 , Seabright 1971 . The darkly stained bands (Fig 2) correspond to bright bands of quinacrine, with a few exceptions such as the secondary constriction regions of chromosomes 1 and 16. Areas of intense fluorescence are not clearly differentiated by the Giemsa techniques.
A different Giemsa staining method gives bands which are the reverse of those just described (Dutrillaux & Lejeune 1971) . Chromosomes stained with acridine orange instead of Giemsa, after pretreatment for any of the above methods, show orange to red fluorescence in quinacrinepositive regions, while the interbands stain yellow to green (Bobrow, Coilacott & Madan 1972) . The remarkable similarity of the bands produced by so many different techniques suggests that the staining reactions are revealing some fundamental property of chromosome structure.
A different type of staining pattern (Arrighi & Hsu 1971) shows up the centromeres, secondary constrictions of Nos. 1, 9 and 16, and the distal part of the long arm of Y (Fig 3) . Yet another method, Giemsa II (Bobrow, Madan & Pearson 1972), stains particularly the secondary constriction of No. 9 (Fig 4) . Other specific centromeric areas are also stained.
Some Applications ofChromosome Banding Patterns
With fluorescence, one of the two G group pairs is bright and the other is dull (Caspersson, Hulten, Lindsten & Zech 1970) . The extra chromosome found in Down's syndrome is the bright one (No. 21) while the deleted chromosome present in patients suffering from chronic myeloid leukemia is the dull one (No. 22) (Caspersson, Gahrton & Lindsten 1970) .
It is now possible not only to identify exactly which chromosomes are involved in a translocation but in many cases to estimate the length of the segments exchanged. Banding patterns have
